
Page 1

Recent Bridge Deck
Cracking Incidents

Jeff Abercrombie
Area Construction Manager

Division of Engineering Services
Offices of Structure Construction



Page 2

Bridge Deck Cracking

Review of Specifications
Review of Photos from

Tule River Bridge
Ash Slough Bridge
FR2 Connector at Rte 41
St. John’s River Bridge

Current Practices
Questions



Page 3

Bridge Deck Cracking



Page 4

Bridge Deck Cracking



Page 5

Bridge Deck Cracking



Page 6

Bridge Deck Cracking



Page 7

Bridge Deck Cracking



Page 8

Bridge Deck Cracking



Page 9

Bridge 
Deck 
Cracking

Specifications

90-7.03 Curing Structures.—All newly placed concrete for 
cast-in-place structures, other than highway bridge decks, 
shall be cured by the water method, … or … all in 
accordance with the requirements in Section 90-7.01, 
“Methods of Curing.”
…
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90-7.03 Curing Structures.— …
The top surface of highway bridge decks shall be cured by 
both the curing compound method, and by the water 
method.  The curing com-pound shall be curing compound 
(1).  The curing compound shall be applied progressively 
during the deck finishing operations immediately after 
finishing operations are completed on each individual 
portion of the deck.  The water cure shall be applied not 
later than 4 hours after completion of deck finishing or, for 
portions of the decks on which finishing is completed after 
normal working hours, the water cure shall be applied not 
later than the following morning.
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Specifications

90-7.01A Water Method.—The concrete shall be kept 
continuously wet by the application of water for a 
minimum period of 7 days after the concrete has been 
placed.
Cotton mats, rugs, carpets, or earth or sand blankets may 
be used as a curing medium to retain the moisture during 
the curing period.
When cotton mats, rugs, carpets, or earth or sand blankets 
are to be used to retain the moisture, the entire surface of 
the concrete shall be kept damp by applying water with a 
nozzle that so atomizes the flow that a mist and not a spray 
is formed, until the surface of the concrete is covered …
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Specifications

90-7.01B Curing Compound Method.— …
The curing compound shall be applied to the concrete 
following the surface finishing operation immediately 
before the moisture sheen disappears from the surface, but 
before any drying shrinkage or craze cracks begin to 
appear.  In the event of any drying or cracking of the 
surface, application of water with an atomizing nozzle as 
specified in Section 90-7.01A, “Water Method,” shall be 
started immediately and shall be continued until 
application of the compound is resumed or started; 
however, the compound shall not be applied over any 
resulting freestanding water.    …
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Specifications

90-6.06 Amount of Water and Penetration.—The amount 
of water used in concrete mixes shall be regulated so that 
the consistency of the concrete as determined by California 
Test 533 is within the nominal penetration range shown in 
the following table.  When the penetration of the concrete 
is found to exceed the nominal penetration, the mixture of 
subsequent batches shall be adjusted to reduce the 
penetration to a value within the nominal range shown.  …
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90-6.06 Amount of Water and Penetration.

Nominal Maximum
Penetration Penetration

Type of Work (Inches) (Inches)
Concrete Pavement……………………. 0-1 1 ½ 
Non-Reinforced concrete facilities….. 0-1 ½ 2
Reinforced concrete structures:

Sections over 12 inches thick…… 0-1 ½ 2 ½     
Sections 12 inches thick or less… 0-2 3

Concrete placed under water………… 3-4 4 ½
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Specifications

51-1.01 Description—The work shall consist of constructing 
concrete bridges, grade separations, structure approach 
slabs,  … and all other types of Portland cement concrete 
structures to the lines and grades established by the 
Engineer and in accordance with the designs and details 
shown on the plans and as specified in these specifications 
and the special provisions. Concrete shall conform to the 
provisions in Section 90, ‘Portland Cement Concrete,’ of 
these specifications.”
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Specifications

51-1.17 Finishing Bridge Decks.—The completed roadway 
surfaces of structures, approach slabs and adjoining 
approach pavement, and the top surfaces of concrete decks 
which are to be covered with an-other material, shall be 
constructed true to the required grade and cross section and 
to the smoothness, surface texture and surface crack 
requirements specified herein.

…
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Specifications

51-1.17 Finishing Bridge Decks.— …
The surface crack intensity of concrete bridge decks is 
indicated by the number and size of shrinkage cracks in the  
top surface of the concrete.  The Contractor shall use the 
proper combination of low shrink materials, low 
temperature concrete, low penetration concrete, revibration
or refloating finishing techniques, fog sprays during 
finishing, or other procedures as necessary to eliminate or 
minimize the development of such cracks.  The Contractor 
shall remove all equipment and materials from the deck 
and clean the surface as necessary for the Engineer to 
measure the crack intensity.   …
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Specifications

51-1.17, Finishing Bridge Decks
The Contractor shall use the proper combination

Low shrink materials 
Low temperature concrete 
Low penetration concrete
Revibration or refloating finishing techniques 
Fog sprays during finishing 
Other procedures as necessary to eliminate or 
minimize the development of such cracks
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Specifications

51-1.17 Finishing Bridge Decks.— …
… Surface crack intensity will be determined after 
completion of concrete cure and prior to prestressing or 
release of falsework.  In any 500 square foot portion of 
deck, should the intensity of cracking be such that there are 
more than 50 linear feet of cracks whose width at any 
location exceeds 0.020-inch, all such cracks in that portion 
shall be filled with pressure injected epoxy.
… filled by pressure injection methods so that all portions 
of the crack which are wider than 0.005-inch are 
completely filled with epoxy.



Page 20

Bridge 
Deck 
Cracking

Tule River Bridge

2 Stages
Stage 1 – Significant deck cracking

Up to 250LF per 500 SF

Stage 2 – No significant cracking
All areas less than 50LF per 500SF
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Tule River Br. - Stage 1

4061psi 8sk mix with 25% Fly ash
Type II PC - 563lbs
Type F Fly ash - 188lbs
Sand - 1072lbs
1”X4 Coarse Agg (combined) - 1859lbs
Water - 323lbs
ASTM Type A Water Reducer - 37.55oz
MB 300N at 5oz/100lbs cementicious

Design slump 3”    W/C=0.43
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Tule River Br. - Stage 1

Actual placement condition – 5/2/00
Placed concrete at temp of 72-77°
Air temp between 62-80°
Penetration up to 1 ¾ “

W/C = 0.35
Evaporation rate of 0.06-0.08
Curing compound sampled the day of the 
pour failed to meet the conformance 
testing with only about 80% solids
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Bridge Construction
Memo 105-4.0

Effect of concrete and air 
temperature, relative 
humidity, and wind velocity 
as the ratio of evaporation of 
surface moisture from 
concrete.  This chart provides 
a graphic method of 
estimating the loss of surface 
moisture for various weather 
conditions.  To use the chart, 
follow the four steps outlined 
above.  If the ratio of 
evaporation approaches 0.2 
lb/ft2/hr (1.0 kg/m2/hr), 
precaution against plastic 
shrinkage cracking are 
necessary 
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Tule River Br. - Stage 1
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Tule River Br. - Stage 1
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Tule River Br. - Stage 1
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Tule River Br. - Stage 1
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Tule River Br. - Stage 1

150LF 250LF+ 190LF  32LF 13LF

Pour direction

Pier 3 Pier 2
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Tule River Br. - Stage 2

Actual placement condition – 8/01
A WR product designed for Fly ash

MB Polyheed FC 100

Water cure began promptly
Fogging machine was used

Air temperature mid 50°s to mid 90°s
Allowed concrete temp up to 90° max
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Tule River Br. - Stage 2
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Tule River Br. - Stage 2



Page 36

Bridge 
Deck 
Cracking

FR2 OC at Route 41

2 Stage deck pour
Stage 1 – poured 3/21/00

Significant deck cracking

Stage 2 – poured 3/24/00
Significant deck cracking

Third bridge, Ave 11 UC – poured 3/28/00
Significant deck cracking
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FR2 OC at Route 41

4000psi 7sk mix with 25% Fly ash
Type II PC – National Lebec - 494lbs
Type F Fly ash Pozzolanic - 165lbs
Sand - 1176lbs
1”X4 Coarse Agg - 1798lbs
Water - 310lbs
ASTM Type A Water Reducer - 32.90oz
MB 300N at 5oz/100lbs cementicious

Design slump 4”    W/C=0.47
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FR2 OC at Route 41

Actual placement condition
Placed concrete at temp of 70-72o

Air temp between 60-80o

Penetration up to 2 ½ “    (Approx 5” slump)

W/C = 0.36
Evaporation rate of about 0.12
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FR2 OC at Route 41
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FR-2 OC
Ave. 11 UC 

FR2 OC at Route 41
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Concrete Pour Record 
Bridge FR2
Dated 03-21-2000
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Concrete Pour Record
Bridge FR2
Dated 03-24-2000



Page 45

Bridge 
Construction
Memo 105-4.0

Bridge 
Deck 
Cracking



Page 46

Bridge 
Deck 
Cracking

FR2 OC at Route 41
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FR2 OC at Route 41
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FR2 OC at Route 41
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Ash Slough Bridge

Placement condition
7 sack mix – no strength requirement
Placed early 11/01 – 3 frames

Foggy AMs & sunny PMs
concrete at temp of 70o±

Air temp between 45-62o

Design W/C = 0.43   (in place probably less)
MB Pozzolith 300R at 4oz/100lbs cementicious
Slab bridge 18” thick

Placed in two (2) lifts
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Ash Slough Bridge
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St John’s River Bridge

2 Stages
Stage 1

Placed 8/00
No significant cracking

Stage 2
Placed 9/01
No significant cracking
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St John’s River Bridge
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What is being addressed

New guidelines have been given to the SR
METS is researching other alternatives to 
fly ash for ASR mitigation

Lithium

Aggregate site testing for ARS 
Discussion Topic at the OSC Bridge 
Contractor Forum in 2001

Information on OSC website

Continued discussion at AGC meetings
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Current Practices

Structure Representatives
Discuss deck curing issues at start of project

Including cement VS cementicious

More frequent testing & monitoring of curing 
compounds
Process CCOs to implement present 
specification changes
Monitoring set times of trial batches
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Conclusions

Cracking is more Methods than Materials
Contractors and suppliers 

Communication breakdown
Relying on “same old” procedures

Prompt application of water cure is essential
Proper handling & application of curing compound 
is essential
Additional alternatives should be developed and 
publicized

Finishing agents - MB CONFILM
Shrinkage reducing admixtures – MB Tetraguard
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Thank you

QUESTIONS


	Recent Bridge DeckCracking Incidents
	Bridge Deck Cracking
	Bridge Deck Cracking
	Bridge Deck Cracking
	Bridge Deck Cracking
	Bridge Deck Cracking
	Bridge Deck Cracking
	Bridge Deck Cracking
	Specifications
	Specifications
	Specifications
	Specifications
	Specifications
	Specifications
	Specifications
	Specifications
	Specifications
	Specifications
	Specifications
	Tule River Bridge
	Tule River Br. - Stage 1
	Tule River Br. - Stage 1
	Tule River Br. - Stage 1
	Tule River Br. - Stage 1
	Tule River Br. - Stage 1
	Tule River Br. - Stage 1
	Tule River Br. - Stage 1
	Tule River Br. - Stage 1
	Tule River Br. - Stage 1
	Tule River Br. - Stage 1
	Tule River Br. - Stage 2
	Tule River Br. - Stage 2
	Tule River Br. - Stage 2
	Tule River Br. - Stage 2
	FR2 OC at Route 41
	FR2 OC at Route 41
	FR2 OC at Route 41
	FR2 OC at Route 41
	FR2 OC at Route 41
	FR2 OC at Route 41
	FR2 OC at Route 41
	FR2 OC at Route 41
	FR2 OC at Route 41
	Ash Slough Bridge
	Ash Slough Bridge
	Ash Slough Bridge
	Ash Slough Bridge
	Ash Slough Bridge
	St John’s River Bridge
	St John’s River Bridge
	St John’s River Bridge
	St John’s River Bridge
	St John’s River Bridge
	St John’s River Bridge
	Bridge Deck Cracking
	What is being addressed
	Current Practices
	Conclusions
	

